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Hyponatrennia is the nnost common electrolyte disorder that requires careful 
management. Water intoxication with hyponatremia is rare condition that originated 
from overhydration. Water intoxication, also known as dilutional hyponatremia, 
develops only because the intake of water exceeds the kidney's ability to eliminate 
water. Causes of this water intoxication include psychiatric disorder, forced water 
intake as a form of child abuse and iatrogenic infusion of excessive hypotonic fluid. We 
experienced and reported a case of symptomatic hyponatremia by forced water intake 
as a form of child abuse. 
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Introduction 

Hyponatremia is an electrolyte imbalance indicated by a lower than 135 mEq/L of sodium 
level in the blood. Water intoxication is a rare phenomenon that occurs due to an excessive 
intake of water, and when the amount of water intake exceeds that of water excretion in 
the kidney. As a result, the sodium concentration in the blood is diluted, and hyponatremia 
develops. Water intoxication is usually observed in psychiatric patients, child-abuse victims, 
and iatrogenic cases. Reported herein is a case of hyponatremia that was caused by an excessive 
intake of water as a form of child abuse. 
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A 9-year- and 3-month-old girl was admitted with the chief complaint of drowsy mentation 
that developed four hours prior to her admission. Her stepfather forced her to drink two 
1.8 L bottles of water within 1-2 hours (1,800-3,600 mL/hr, 3.1 L/rn), and she vomited and 
complained of headaches before she fell asleep, and since then, she had been in a hypnoleptic 
state. She was taken to a general practitioner (GP) clinic where she underwent a blood test that 
showed a finding of Na 1 18 mEq/L of hyponatremia. She was then transferred to the hospital. 

Her family history showed that her biological father passed away when she was 3 -year-old, 
and she was living with her stepfather, mother, and an 1 1 -month-old stepsister. 

She underwent an appendicitis surgery 8 months before this incident, and her physician 
advised her to drink much water after the surgery because she was constipated. Since she had 
been discharged after the surgery, her stepfather had her drink two bottles of 1.8 L- water a day. 
On the day she was admitted, she Ued to her stepfather that she had drunk all the water, but 
she was caught in a lie, so her stepfather had her drink two bottles of 1.8 L- water at once. In 
the past whenever she drank two bottles of water at once, she experienced a depressed mental 
status, but no specific assessment was performed. Her stepfather was reported to have hit her 
on the back, arm, and thigh several times a day because she often lied. 

The patients weight and height were within a normal range, and vital signs were stable. There 
were no changes in her body weight. When she was admitted, her consciousness was drowsy. 
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and various sizes of bruises were found on the back, arms, and 
thigh (Fig. 1). 

Other than those, no other abnormaUty was observed during 
physical and neurologic examinations. 

Results of the blood tests that were conducted at her 
admission showed: hemoglobin, 12.1 g/dL; hematocrit, 35.8%; 
white blood cell, 25,010 /jiL; platelet, 329,000/|iL; Na, 127 mEq/ 
L; K, 2.9 mEq/L; Cl, 91 mEq/L; serum osmolarity, 260 mmol/ 
kg; urine osmolarity, 119 mmol/kg; urine specific gravity, 1.004; 
and urine Na, 19 mEq/L. The results of the adrenal and thyroid 
glands tests for the differentiation from other diseases that 
showed the symptoms of hyponatremia were within a normal 
range, and the antidiuretic hormone level was also normal. 

In the chest X-ray images that were obtained when the 
patient was admitted, and in the brain computed tomography 
(CT) images from the previous GP cUnic, no abnormality was 
observed (Fig. 2). 

Based on these results, the patient was diagnosed with 
hyponatremia caused by the excessive intake of water as a form 
of child abuse. Intravenous fluid therapy was conducted, and at 
two days after her admission, hyponatremia was corrected, and 
her consciousness reverted to a normal state. When the patient 
was discharged, we consulted a one-stop center in Chosun 
University Hospital to prevent further abuse of the child, and 
they contacted a child protection agency. The agency reported 
the stepfather to the police and requested that the child be 
separated from him. As a result of the outpatient follow-up, 
the child showed a clear consciousness state with fine systemic 
findings. 

Discussion 

Hyponatremia is one of the most common electrolyte 
disorders, which has high prevalence and mortality rates^l 

The control of body water level and electrolyte balance are 
closely related with the hypothalamus. When 0.5% or more of 
body water is lost, we feel thirsty. The kidney can excrete about 




Fig. 1 . Various sizes of bruises on patient's back, arm, and thigh. 
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20-28 L of water a day to control water load, and an excessive 
intake of water rarely causes hyponatremia^^ 

A decrease in sodium level inhibits an antidiuretic hormone 
(ADH) secretion, and consequently, the excreted amount 
of water via the kidney increases. Hyponatremia develops 
only when the water-intake amount exceeds the water- 
excretion capacity of the kidney. Particularly in infants whose 
kidney function is not matured, the risk of water intoxication 
increases^'^^ Hyponatremia usually develops in patients with 
mental diseases such as schizophrenia, in infants during 
their swimming classes, and in the cases of hypotonic sahne 
administration, water irrigation, and excessive intake of water as 
a form of child abuse^ 

Symptomatic hyponatremia can occur when one drinks 3-4 
L of water^l Severe hyponatremia occurs when too much water, 
more than what the kidney can excrete, is inhaled. The water 
excretion rate of a healthy adult is about 20 L/day and does 
not exceed 800-1,000 mL/hr^\ Thus, the maximum amount 
of water that a person with normal renal function can drink is 
800-1,000 mL/hr to avoid hyponatremia symptoms. 

In the cases of hyponatremia, the osmolarity of the 
extracellular space is low, and that in the intracellular space 
is high, so water is moved from the extracellular space to the 
intracellular space to maintain the osmolarity at a consistent 
level. When the amount of intracellular water increases, cellular 
edema develops. The cellular edema in the brain can be more 
dangerous than in other tissues because the brain is confined 
within the skull^'^l 

Symptoms of hyponatremia can occur more easily in children. 
Since hyponatremic encephalopathy of children can occur 
with a higher sodium concentration than in adults, chfldren 
should start treatment at the appropriate time. Otherwise, their 
prognosis will be bad. This is attributed to the smaller space in 




Fig. 2. The patient's brain computed tomography: no visible abnormality 
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which the brain can expand in children because of their larger 
brain -to -skull size ratio^^l 

The symptoms and signs of water intoxication were described 
for the first time by Rowntree in 1923 (quoted from^^). The 
early- stage symptoms may include fatigue, nausea, vomiting, 
headaches, and blurred vision, as well as mental status changes 
such as confusion, restlessness, irritability, and lethargy The 
signs may include muscle tremors, muscle cramps, psychosis, 
seizures, increased salivation, diarrhea, hyperpyrexia, and 
anhidrosis. In extreme cases, pulmonary and brain edema can 
lead to a coma and death. In particular, when the serum sodium 
concentration level is extremely low, or the level drops abruptly, 
a convulsion or coma develops as an initial symptom. 

For the diagnosis of hyponatremia, detailed history- 
taking, physical examinations, laboratory findings, and image 
findings are necessary. Through detailed history-taking and 
physical examinations, patients' underlying diseases can be 
understood, and the status of extracellular fluid can be assessed. 
The levels of serum osmolarity, urine osmolarity, and urine 
sodium concentration are important to find out the cause of 
hyponatremia^^\ Additionally, the functions of thyroid and 
glucocorticoid hormones need to be assessed^^^ Using chest 
X-ray, patients' fluid status and the pulmonary pathology that 
can cause the syndrome of an inappropriate secretion of ADH 
(SIADH) can be diagnosed. According to chnical symptoms, 
brain or abdomen CT may be necessary. 

Since acute hyponatremia can cause cerebral edema, cerebral 
herniation, and even death^^\ a fast treatment is required. 

Cerebral edema can occur more severely in patients with 
acute hyponatremia (i.e., it can develop in 48 hours or less). 
The main causes of morbidity and mortality are the brainstem 
herniation and the mechanical pressure on the midbrain 
structure. 

The main causes of morbidity and mortality due to chronic 
hyponatremia are status epilepticus and cerebral pontine 
myelinolysis, which occur when the Na level is less than or equal 
tollOmEq/L'''''\ 

When the symptoms of hyponatremia appear, hypertonic 
saline (3% NaCl) is administered. During the administration, 
the electrolyte level should be checked every two hours to decide 
when to stop administering the saline. When hyponatremia is 
too quickly corrected, central pontine myelinolysis may develop, 
so the serum sodium level should not be corrected by 12 mEq/ 
L/24 hr or more. 

Child abuse can occur in different forms. Dine and 
McGovern^^ reported that the most commonly reported form 
of abuse in cases of intentional child poisoning is excessive salt 
ingestion with water restriction, foflowed by excessive water 
ingestion. Barbiturates and tranquilizers were also common 
child abuse agents. Pless et al.^^^ reported that among the 
pediatric patients who visited hospital emergency rooms due 
to accidents, 1.3-15% were presumed to have been victims of 
abuse or neglect. Pai et al.^^^ reported that the proportion of 
child abuse cases declared by doctors in Korea is lower than that 
in developed countries. However, no case has been reported 



of hyponatremia caused by excessive water intake as a form of 
child abuse in Korea. 

In the hyponatremia cases that were caused by water 
intoxication, the possibility of forced intake of water as a form 
of child abuse should be taken into consideration as described 
in this case. 
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